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cientists are expecting to iso-
late and describe the func-
tion of 50,000 corn genes

between 1998 and 2003—a seemingly
daunting task, considering that it took 50
years to map the first 1,000 corn genes.  

Vastly more efficient methods for 
mapping corn genes are needed, and
researchers at the University of Minnesota
believe they have the answer.  

They found that pollinating oats with
corn pollen—followed by rescuing the
developing embryo onto an artificial cul-
ture medium—resulted in oat plants with

half the usual chromosome number.
There were no corn chromosomes. 
They had been eliminated early in 
embryo development. 

They were interested in these plants
because they knew that doubling the
chromosome number would lead to 
pure breeding lines useful in oat breeding
programs. However, they also found that
corn chromosomes were occasionally
retained in the embryo-rescued plants.
Progenies of these plants are called 
oat-corn addition lines. They also found
that seed would often be found on plants
with only one or two corn chromosomes
added to a complete oat chromosome set.

LINK TO HUMAN GENETICS

The researchers realized that these
plants could be used to generate lines for
the efficient mapping of corn genes. Tak-
ing a hint from a human genetic project,
they proposed to USDA’s National
Research Initiative (NRI) Competitive
Grants Program that irradiating these oat-
corn addition lines could produce lines
(called radiation hybrids) retaining only a
portion of the corn chromosome. 

While the presence of a single corn
chromosome (in an oat background)
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The power of 

radiation hybrid

lines for mapping 

is phenomenal.

❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ reduces the complexity of the corn
genome 10-fold, the radiation hybrids
would be even less complex. While isolat-
ed corn genes could be placed to chro-
mosomes by molecularly hybridizing them
with the DNA of the various addition lines,
they could be placed to a portion of the
chromosome by hybridizing them to the
DNA of the various radiation hybrid lines
containing portions of that chromosome. 

The NRI grant was to be used in part to
derive the various oat-corn addition lines
and to produce a preliminary set of radia-
tion hybrids to test the potential efficiency
of this mapping system. The researchers
were able to derive and obtain seed from
several plants with the completely normal
set of oat chromosomes plus a single pair
of 7 of the 10 possible corn chromo-
somes. Progeny tests indicate these lines
have stable inheritance of the corn chro-
mosome pair. 

NSF GRANT

At about this time, the National Science
Foundation (NSF) announced the new
Plant Genome Research Program. The
researchers requested funds to develop a
complete set of 10 oat-corn chromosome
addition lines and 100 radiation hybrid
lines per chromosome. 

The power of radiation hybrid lines for
mapping is phenomenal. Theory indicates
that a well-defined set of such radiation
hybrids could allow the placement of corn
genes to a small DNA segment. Consider-
ing that the corn genome is composed of

2.5 billion base pairs, the ability to place
a gene to such a short segment through
an efficient, straightforward method
should simplify placement of the 50,000
genes of corn expected to be isolated by
2003.

The $1.8 million NSF grant is focused
on developing a radiation hybrid mapping
system for the genetic and physical map-
ping of corn genes. However, these lines
have many more uses, including the
search for corn genes that will improve
the productivity or quality of oats, the
study of gene expression and interaction
when in a new genetic environment, the
study of chromosome behavior, and many
other applications. 

IMPACT

The genome of corn is as large and
complex as the human genome. Radiation
hybrid mapping of the human genome
has placed more than 15,000 genes on
the human map. Although the human
radiation hybrid lines were derived by fus-
ing individual human cells with rodent
cells (mouse, chinese hamster) and
cloning in cell cultures, the corn mapping
program proposed by the researchers is
the same in concept as—and benefits
from the successes of—the human
genome project. 

This project is also a good example of
how a broad genome program across var-
ious federal funding agencies can comple-
ment and advance the application of
genomics to agriculture.


